Biotin induced fluorescence enhancement in resonance energy transfer and application for bioassay.
A novel method to significantly enhance fluorescence resonance energy transfer (FRET) signal which occurred from fluoresceine isothiocyanate (FITC) to Dylight 549 was studied in this paper. Streptavidin was labeled with the donor fluorophore FITC and biotinamide was conjugated to the acceptor Dylight 549. When biotinamide bound to streptavidin, FRET would occur from FITC to Dylight 549 while a remarkable fluorescence enhancement of streptavidin-FITC was observed. The fluorescence enhancement of streptavidin-FITC in the presence of biotin was utilized in the FRET system to obtain higher fluorescence signal. Increase of fluorescence intensity of FITC and decrease of Dylight 549 depended on the concentration of competitive biotin. A homogeneous analysis method was established based on the fluorescence recovery of FITC in the FRET system with fluorescence enhancement. This method is highly sensitive and simple to determine the concentration of biotin. The detection limit for biotin was 0.5 nM and the linear range of the assay was 0.8-9.8 nM. The response time is no more than 15 min during the one-step assay due to the high affinity between streptavidin and biotin.